TO THE EDITOR-As of 30 May 2013, the novel avian influenza A(H7N9) virus has caused 132 laboratory-confirmed infections, with 37 fatal cases [1] . As the temperature went up, the reported number of infections naturally declined, with only 3 cases reported in May 2013.
As of 4 June 2013, 36 genome sequences of the novel H7N9 viruses have been deposited in the GISAID database (Global Initiative on Sharing All Influenza Data; www.gisaid.org). Using all of the 36 genome sequences, we calculated the nucleotide substitution rates for each of the 8 gene segments with the single likelihood ancestral counting method [2] . Surprisingly, the substitution rates of the internal genes (except for PB2) were very high, with a similar magnitude to those of surface protein coding genes HA and NA ( Figure 1A ). In particular, the substitution rates of the M2 and NP genes were even higher than those of HA and NA.
To investigate the underlying causes of the high substitution rates of the internal genes, we performed a phylogenetic analysis of the H7N9 sequences with some reference sequences from the avian H9N2 influenza viruses. In contrast with the previous findings that the PB2, PB1, PA, and M gene sequences fell within a single cluster on the trees [3] , at least 2 lineages were observed on the newly constructed trees. In detail, apart from the M gene, most sequences of the remaining internal genes fell within a major lineage, and the remaining few (1-5) sequences composed minor lineage(s) (Supplementary Figure 1 ). For the M gene, the H7N9 sequences formed 2 relatively large lineages, the major one (22 sequences) and the minor one (10 sequences) ( Figure 1 ). This once again provides evidence of multiple reassortments between the avian H9N2 influenza viruses and the novel H7N9 viruses [4, 5] , and also suggests that high substitution rates may be caused by multiple lineages on the trees.
To test our hypothesis, we computed nucleotide substitution rates for the sequences composing the major lineages of the PB2, PB1, PA, NP, and M genes and the minor lineage of the M gene. The estimated nucleotide substitution rates of the internal genes of the major lineages are far lower than those estimated using all sequences, and lower than the estimates of the HA and NA gene sequences ( Figure 1A) . Therefore, multiple reassortments might account for the pseudo-high substitution rates of internal genes of the novel avian H7N9 influenza viruses.
It is interesting that the substitution rates of the minor lineages of M1 and M2 were similar, whereas those of the major lineages were quite different, with the value of M2 (0.0151) being greater than that of M1 (0.0049). Further analysis showed that there are many synonymous mutations in M1 genes ( Figure 1B) . However, as for the M2 gene, sequences in the minor lineage had less synonymous mutations than M1, but those in the major lineage had 2 nonsynonymous mutations, L10P and D24E ( Figure 1C) . This explains the difference in the substation rates between M1 and M2 of the major lineages.
Then we examined the ω ratio (ω = dN/dS) of each gene, which measures the selective pressure at the protein level, with dN and dS being the numbers of nonsynonymous and synonymous substitutions per site, respectively. Specially, for all the genes with >1 lineage, the major lineages have higher ω values than estimates using all the isolates ( Figure 1A) . Although the nucleotide substitution rates of the internal genes are low, they have high ω values, indicating that there were some nonsynonymous mutations leading to amino acid changes. This illustrates that some amino acid changes of internal genes may have been subject to positive selection or relaxed constraint.
In summary, the nucleotide substitution rates of the internal genes of H7N9 are as high as those of the surface genes. The pseudo-high substitution rates are caused by the different origins of internal genes via multiple reassortments. However, attention should be paid to the amino acid mutations occurring after the introduction of the H7N9 influenza viruses into humans, such as PB2 E627 K [6] . This kind of radical change may be of vital importance in helping the virus better adapt to humans.
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